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PROBO3MS   INVOLVING  TWO   UNKNOWN   QUAN-
TITIES
In the equations above we have had to
deal with problems in which only one quan-
tity was unknown. The nest step in ad-
vance introduces us to a slightly more com-
plex form of example in which two quan-
tities are unknown, but which will give us
no trouble if there has been a clear under-
standing of the principle underlying solu-
tions where there was but one unknown
quantity.
Three Methods. There are three methods
commonly employed in the solution of any
problem involving two or more unknown
quantities. These are principles by which
one unknown term is first eliminated — that
is, by which its numerical value is found —
this new value then being placed in the orig-
inal equation as a substitute for its former
unknown value. These three processes are
called elimination by addition or subtraction,
elimination by substitution and elimination
by combination.
By Addition or Subtraction. The first is
probably the easiest form and almost any
problem can be solved by this process. Let
us explain in detail a problem in which we
must find the value of two unknown num-
bers or quantities; we? will perform the
operation by elimination by addition or sub-
traction :
Solve
boive
 of % instead of that term in the first equa-
tion, and we have 3^+28=34. The two
known quantities are not on the same side
of the sign of equality, so we will transpose,
which gives us the equation 3#=34—28, or
3#—6, and x=2. Now we may finish the
statement of the solution of the problem, as
follows:
 (7)	Applying value of y in(l).3x-f 28=34
 (8)	Transposing-	3x       =34—2&
 (9)	Then	3x       =6

 (10)	Therefore	  x       = 2
 (11)	Proof	   6+28=34
It would be well for the beginner in algebra
to write out as fully as appears in the eleven
steps above the solution of every problem
he attempts, until the orderly plan is well
understood. Solve the following problems,
eliminating in each one unknown quantity
either by addition or subtraction. It may
be necessary sometimes to multiply both
given equations by such numbers as will
make elimination of one unknown term pos-
sible. For instance, in the first problem
given below if we wish to eliminate y at first
we can multiply the first equation through
by 3 and the second through by 5. This will
give us 15s/ in each equation, and we may
then eliminate y by addition.
1.   Solve
= 0
 2.	Solve
 3.	Solve
 
By careful inspection we find that if we
multiply the first equation by 2, we will
have for its first term 6#, which is exactly
equal to the first term in the second equation.
The whole product will be 6o4-S</=68. We
can now subtract from this equation the
second equation of the problem and we shall
find our difference to be 5y=35. These first
few steps in the solution of the problem are
given in detail below:
 (1)	...... . ..................... 3x-f-4y=34
 (2)	........ , . .......... ,

 (3)	Multiplying (1) by 2 ...... t6x-j-8y=68
 (4)	Bringing- down  (2).... ---- 6x-f3y=33
5y=35
y= 7
(5) Subtracting1
(6)	
If y equals 7, it is easy to apply the value
of y in either of the original equations, or,
to use a technical term, substitute in equa-
tion (1) or equation (2) the value of y*
Knowing that t/ equals 7 we put the value
 Elimination by Substitution. This is the
process of clearing an equation of one of
its unknown terms by substituting in either
equation the value of one of its unknown
terms, in the following manner:
Solve
boive
The first step is to find the value of either
x or y. We will write the first equation in
another form which the student will under-
stand:
_31— 2#
y       g
Now we can write the second equation of
the problem by placing our new value of y in
it, and we have,
Applying your knowledge of arithmetic
to the above fraction we will T>er£o:nn the

